The f u n c t i o n o f m i c r o c i r c u l a t i o n i s t o achieve the exchange of gases, f l u i d s and substances between blood and tissues. By decreasing the diameter o f the c a p i l l a r i e s and the spacing between them the t r a n s p o r t processes are made more e f f i c i e n t f o r two reasons: 1. The same blood volume wi 11 have an increased area o f contact w i t h the t i s s u e and 2. the t r a n s p o r t distance w i t h i n the c a p i l l a r i e s and i n the tissues w i l l be minimized (1). However, the smallest c a l i b r e o f c a p i l l a r i e s must s t i l l permit the passage o f erythrocytes and o t h e r blood c e l l s . Red c e l l s w i t h r e s t i n g diameters o f 8pm are able t o e n t e r c a p i l l a r i e s w i t h diameters o f 3~ because o f t h e i r unique a b i l i t y t o assume various shapes i n a very s h o r t time. Thus, r e d c e l l d e f o r m a b i l i t y i s a i m p o rt a n t p r e r e q u i s i t e f o r narrow and c l o s e l y arrayed c a p i l l a r i e s . The time f o r marked extensional deformation, f o r the passage o f a r e d c e l l through a c a p i l l a r y and f o r deoxygenation i s approximately 0.1 s (2, 3). Moreover, r e d c e l l deformation accelerates deoxygenation o f r e d c e l l s ( 2 ) . This may be explained by c l o s e r contact o f r e d c e l l s and vessel w a l l , by a smaller stagnant l a y e r on t h e c e l l surface and by mixing o f the hemoglobin d u r i n g c e l l u l a r deformation. Red c e l l d e f o r m a b i l i t y a l s o a f f e c t s p l a t e l e t aggregation and p l a t e l e t adherence t o the vessel w a l l (5). P l a t e l e t adherence may be increased as a r e s u l t o f decreased r e d c e l l deformabili ty, increased red c e l l s i z e and increased hematocrit. P l a t e l e t aggreg a t i o n a t h i g h shear i s enhanced by increased r e d c e l l deforma b i l i t y and by increased hematocri t. t h e i r l a r g e r volume. I n neonates, decreased r e d c e l l deformabil i t y has been observed i n septicemia and n e c r o t i z i n g e n t e r o c o l i t i s . This may c o n t r i b u t e t o impaired c i r c u l a t i o n i n these disorders. Moreover, r e d c e l l s i n i n f a n t s o f d i a b e t i c mothers are moderately less deformable than i n normal neonates. I n children, red c e l l s may be l e s s deformable because o f i r o n deficiency. This may be hazardous i f t h e hematocrit i s increased as i n p a t i e n t s w i t h cyanotic congenital h e a r t disease. These p a t i e n t s are h i g h l y susceptible t o cerebrovascular accidents when polycythemia i s associated w i t h i r o n deficiency. Moreover, r e d c e l l d e f o r m a b i l i t y may be diminished i n c h i l d r e n w i t h diabetes, hypertension and M. Raynaud and c o n t r i b u t e t o the long-term vascular complications i n these diseases. The r e f r a c t o r y anaemia o f prematurity (REAP) i s one o f the m u l t ip l e non-physiological complications o f preterm d e l i v e r y and r ef l e c t s the inadequacies o f t h e blood oxygen t r a n s p o r t system f o r physiological needs ex utero. These i n f a n t s depend f o r a prolonged period on preaominantly f e t a l r e d c e l l s o f poor v i a b i l i t y and h i g h oxygen a f f i n i t y so t h a t haemoglobin concentration and 
o f contact w i t h the t i s s u e and 2. the t r a n s p o r t distance w i t h i n the c a p i l l a r i e s and i n the tissues w i l l be minimized (1). However, the smallest c a l i b r e o f c a p i l l a r i e s must s t i l l permit the passage o f erythrocytes and o t h e r blood c e l l s . Red c e l l s w i t h r e s t i n g diameters o f 8pm are able t o e n t e r c a p i l l a r i e s w i t h diameters o f 3~ because o f t h e i r unique a b i l i t y t o assume various shapes i n a very s h o r t time. Thus, r e d c e l l d e f o r m a b i l i t y i s a i m p o rt a n t p r e r e q u i s i t e f o r narrow and c l o s e l y arrayed c a p i l l a r i e s . The time f o r marked extensional deformation, f o r the passage o f a r e d c e l l through a c a p i l l a r y and f o r deoxygenation i s approximately 0.1 s (2, 3). Moreover, r e d c e l l deformation accelerates deoxygenation o f r e d c e l l s ( 2 ) . This may be explained by c l o s e r contact o f r e d c e l l s and vessel w a l l , by a smaller stagnant l a y e r on t h e c e l l surface and by mixing o f the hemoglobin d u r i n g c e l l u l a r deformation. Red c e l l d e f o r m a b i l i t y a l s o a f f e c t s p l a t e l e t aggregation and p l a t e l e t adherence t o the vessel w a l l (5). P l a t e l e t adherence may be increased as a r e s u l t o f decreased r e d c e l l deformabili ty, increased red c e l l s i z e and increased hematocrit. P l a t e l e t aggreg a t i o n a t h i g h shear i s enhanced by increased r e d c e l l deforma b i l i t y and by increased hematocri t. t h e i r l a r g e r volume. I n neonates, decreased r e d c e l l deformabil i t y has been observed i n septicemia and n e c r o t i z i n g e n t e r o c o l i t i s . This may c o n t r i b u t e t o impaired c i r c u l a t i o n i n these disorders. Moreover, r e d c e l l s i n i n f a n t s o f d i a b e t i c mothers are moderately less deformable than i n normal neonates. I n children, red c e l l s may be l e s s deformable because o f i r o n deficiency. This may be hazardous i f t h e hematocrit i s increased as i n p a t i e n t s w i t h cyanotic congenital h e a r t disease. These p a t i e n t s are h i g h l y susceptible t o cerebrovascular accidents when polycythemia i s associated w i t h i r o n deficiency. Moreover, r e d c e l l d e f o r m a b i l i t y may be diminished i n c h i l d r e n w i t h diabetes, hypertension and M. Raynaud and c o n t r i b u t e t o the long-term vascular complications i n these diseases. L i t t l e i s known about the meaning o f leukocyte d e f o r m a b i l i t y (6) f o r m i c r o c i r c u l a t i o n . Neonatal leukocytes are l e s s deformable than a d u l t leukocytes when studied by means o f micropipettes and f i l t e r techniques. There i s a l s o evidence t h a t leukocytes become more r i g i d i n neonatal septicemia. Moreover, leukocytes may be involved i n the pathogenesis o f vascular complication i n diabetes and peripheral vascular diseases. I n c h i l d r e n w i t h leukemia, c i r c u l a t o r y problems have been observed when the leukocyte count exceeds 50.000/p1. Therapeutic approaches t o improve d i s t u r b e d r e d c e l l deforma b i l i t y include simple removal o f r i g i d r e d c e l l s by exchange transfusion. Leukocytes can be removed by leukopheresis o r exchange transfusion. P e n t o x i f i l l i n e i s the o n l y drug known t o decrease the deformabi 1 i t y o f r e d c e l l s . A t h i g h concentration, i t a l s o decreases the r i g i d i t y o f leukocyte by up t o 50% (6). I n s p i t e o f extensive use o f p e n t o x i f i l l i n e i n adults, no experience appears t o e x i s t f o r p e d i a t r i c patients. The r e f r a c t o r y anaemia o f prematurity (REAP) i s one o f the m u l t ip l e non-physiological complications o f preterm d e l i v e r y and r ef l e c t s the inadequacies o f t h e blood oxygen t r a n s p o r t system f o r physiological needs ex utero. These i n f a n t s depend f o r a prolonged period on preaominantly f e t a l r e d c e l l s o f poor v i a b i l i t y and h i g h oxygen a f f i n i t y so t h a t haemoglobin concentration and
P50 are low ( 3 ) . This r e s u l t s i n low values o f ' a v a i l a b l e oxygen' ( 2 ) : during the f i r s t three o r so monthsafter b i r t h . During t h i s period oxygen requirements f o r growth, notably o f the brain, are high and are i n t e n s i f i e d by c a r d i o -r e s p i r a t o r y and i n f e c t i v e comp l i c a t i o n s . The inadequacy o f the e r y t h r o p o i e t i c response t o hypoxia i s p a r t l y explained by i n a p p r o p r i a t e l y low e r y t h r o p o i e t i n concentrations, perhaps a l s o a feature o f i m n a t u r i t y (1)
. This haematinic-refractory anaemia would be compounded by hypoxia from o t h e r causes and by spontaneous and i a t r o g e n i c blood losses i n the e a r l y weeks o f l i f e . The r e s u l t i n g hypoxia i s c l i n i c a l l y r ecognisable by increased r e s p i r a t o r y and h e a r t r a t e s a t r e s t o r on s l i g h t exertion, r a i s e d oxygen consumption and poor feeding and growth. These symptoms and signs respond t o r e d c e l l transfusion, the imnunological and i n f e c t i v e hazards o f which are incompletely understood.
The longterm c l i n i c a l e f f e c t s o f impaired oxygen a v a i l a b i l i t y i n the f i r s t months are unknown, f o r example, on the i n d i v i d u a l ' s u l t i m a t e i n t e l l e c t u a l p o t e n t i a l . Objectives i n o p t i m i s i n q management o f REAP
v) Define adequate ' a v a i l a b l e oxygen' values by appropriate c l i n i c a l i n v e s t i g a t i o n s i n preterm i n f a n t s during t h e f i r s t few months o f l i f e , e.q. u n t i l one year ~o s t -c o n c e~t i o n . jssay. I n f a n t ' s oxygen consumption a t r e s t and under stress, e.g. i n a cool environment. Estimation o f cardiac output and calculat i o n o f mixed venous oxygen tension.
(2) Placental blood.
Placento-fetal transfusion -assess blood dolume a t b i r t h i n r e l a t i o n t o subsequent anaemia. Placental blood -c o l l e c t , s t o r e and assess usefulness i n autologous transfusion t o replace i n v e s t i g a t i o n a l blood losses.
(3) I n f a n t ' s blood's Hb-02 d i s s o c i a t i o n -may be pharmacologic a l l y modifiable.
(4) I n f a n t ' s r e d c e l l d e f o r m a b i l i t y -assess a t b i r t h and prospectively i n r e l a t i o n t o l a t e r r a t e o f f a l l o f Hb concentrat i o n and development o f jaundice.
( 5 ) F e t a l -a d u l t e r y t h r o p o i e t i c switch.
Assess f e t a l / a d u l t e r y t h r o p o e t i c balance a t b i r t h and the changes across period o f REAP.
(6) Ultimate assessments -long-term studies needed o f r e d celltransfusion and i t s complications, e.g. immunological and i nf e c t i v e , and o f the pathological s i g n i f i c a n c e o f the REAP i n i n f l u e n c i n a the develo~ment o f the i n d i v i d u a l ' s u l t i m a t e i n t e ll e c t u a l p o t e n t i a l . 
